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I CLAIM: 

1. An apparatus for remote detection of selected trace 

constituents in flue gases, in Vise with an installation comprising at least one 
stack for discharging flue gases to atmosphere and at least one building 
providing an enclosed area, the apparatus comprising: 
a laser for generating a laser beam; 

an optical transmission means, for transmitting the laser 
beam through a flue gas, and connected to the laser; 

a receiving mean^ forjBpeiving a returned laser beam after 
transmission through the flue gas; 

a detector meaps fftr analysing the returned laser beam for 
detecting the presence of yiy of\ the ^glgpted"^trace constituents by 

comparison of the transmitted 4nd returned beams; and 

1 / 

an optical fiber connection means providing a connection 

V ^\ 

between (i) the laser and the optical transmission means, and between (ii) 
the receiving means and the detector meins; 

wherein the optical transmission and the receiving means 
are mounted to one stack, adjacent the top^thereof, whereby the laser beam 

is transmitted through the flue gases discharged from the stack, and wherein 

A 

the laser and the detector means are located in the enclosed area of the 

A 

building, whereby the laser and the detecto^ means are protected by the 
building, the optical transmission means aqd the receiving means are 
remote from the laser and the detection means ^nd are connected thereto by 
the optical fiber connection means. 



2. An apparatus as claimed in claim -1 , wherein the optical fiber 

A 

connection means comprises a first optical fiber connecting the laser to the 
optical transmission means, and connecting the receiving means to the 
detector means for transmission of a returned beam. \y 
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3. \ An apparatus as claimed in claim 2, wherein the optical fiber 
is a srtngle mode fiber. 

4. \ An apparatus as claimed in claim 3, which includes a beam 
splitter and\ombiner means connected between the laser and the optical 
fiber, the bearn splitter and combiner means also being connected to the 
detector means\ 

5. An\apparatus as claimed in claim 4, which additionally 
includes a reference cell connected to the beam splitter and combiner means 
for receiving part of the radiation*from the laser, for reference purposes. 

x \ 

6. An ap^arajus as claimed in claim 5, which includes a 
plurality of lasers, and, for^each I asj^r^a xes pe'ct i ve beam splitter and 
combiner means connected thereto and a reference cell and a detector both 

I V 

connected to the beam splitten^nd combiner means, and wherein the 
apparatus includes a fir^naj^tiplexer^means having a plurality of connections 
on one side, each connected to on£\of the beam splitters and combiner 
means, and a connection on the other side to the transmission means and 
the detector means. 

\ 

7. An apparatus as claimed ih claim 6, which includes a 
second multiplexer means having an input connected to the other side of the 
first multiplexer means, and a plurality of outputs ^nd wherein the apparatus 



includes a plurality of pairs of transmission means\^and receiving means, 
each pair of transmission and receiving means being connected to one 
output of the second multiplexer means. \ 



8. An apparatus as claimed in claim 1, which ir^cludes at least 

one of: (a) multiplexer means and a plurality of pairs of transmission means 

and receiving means, the multiplexer means providing a connection between 

\ 
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the ofetical fiber connection means and the pairs of transmission and 
receivirta means for selective connection to one pair thereof, and (b) a 
plurality of lasers and beam splitter and combiner means connecting the 
lasers to the optical fiber connection means for simultaneous transmission 
and receptior\of at least two different laser beams. 

\ 

9. \An apparatus as claimed in claim 1 , wherein the optical fiber 

transmission means comprises a first optical fiber connecting the laser to the 
optical transmission means, and a second optical fiber transmitting a 
returned beam from the receiving means to the detector means, wherein the 
apparatus includes a plurality of pairs of optical transmission means and 
receiving means, where^n/^ach erf the first and second optical fibers 
comprises a first portion/and a plurality of second portions, wherein the 



apparatus further inck/des\^a first&ptical nru^plexer having an input 
connected to the first portion of^the fihsr&ptieal'fiber, the other end of which is 
connected to the laser^wherein^pe plurality of second portions of the first 
optical fiber provide conn^ctions^b^tween the first multiplexer and the optical 
transmission means, wherein a second multiplexer has an output connected 
to the first portion of the second optical fiber, the other end of which is 
connected to the detector means, and wherein the plurality of second portions 
of the second optical fiber provide \pnnections between the second 
multiplexer and the receiving means, the fir^st and second multiplexers being 
operable to connected a selected pair of the transmission means and the 
receiving means to the laser and the detector hqeans. 

\ 

10. An apparatus as claimed in claim 7, which includes a 

plurality of lasers, and beam splitter and combiner means for combining the 
outputs from the lasers for communication through trfe first optical fiber and 
wherein each laser has an associated beam splitter anej combiner means to 
which its output is connected, each of which beam splitter and combiner 
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means^ias one output providing a connection to the first optical fiber and 
another output connected to a reference cell. 




11. \v An apparatus as claimed in claim 1, wherein the receiving 

means is separate from the optical transmission means, for mounting on 
either side of^n area through which a fluid to be analyzed passes, and 
wherein the optical fiber connection means comprises a first, transmission 
optical fiber connecting the laser to the optical transmission means, and a 
second, return optical fiber transmitting a returned beam from the receiving 
means to the detector means 



12. An /apparatus as claimed in claim 9, wherein the 
transmission means a n d \ thy r^ece i ving^mean s comprise a point source 
monitor, including a multipass sample cell, providing an extended analytical 
path and wherein Uhe optical fiber connection means comprises a first, 
transmission optical fiber-connecting the laser to the optical transmission 
means, and a second, return optical fiber transmitting a returned beam from 
the receiving means to the detectoi\means. 

\ 

13. An apparatus for th$ remote detection of selected trace 
constituents in flue gases, in use with a X p^ installation comprising at least one 
stack for discharging flue gases to atmosphere and at least one building 
providing an enclosed area, the apparatus\;omprising: 

a laser for generating a lase^beam; 

a plurality of pairs of an optical transmission means for 
transmitting the laser beam through a flue gas^and a receiving means for 
reciving a returned laser beam after transmission through the flue gas; 

a detector means for analyzing the returned laser beam for 
detecting the presence of any of said selected\trace constituents for 
comparison of the transmitted and returned beams; 



24 



\ a multiplexer means providing a connection between the 

laser and the optical transmission means and between the receiving means 
and the detector means; and 

an optical fiber connection means providing a connection 
between a leaser and the optical transmission means and between the 
receiving means\and the detector means; 

therein each pair of an optical transission means and a 

\ 

receiving means is rr^ounted to one stack adjacent the top thereof, whereby a 
laser beam is transmitted through the flue gases discharged in the stack, 
and wherein the laser, v th£^etect(k means and the multiplexer means are 
located in the enclosed area of the building, whereby the laser, the detector 
means and the multiplexer r^eans are protected by the building, the pairs of 
optical transmission means and detecti^Hwr^ from the laser 

and the detectioji means and ^reconnected thereto by the optical fiber 
connection means, and the mu^^lexer means can selectively connect the 
laser to any one pair of the optical transmission means and the detector 



means. ^ — ^ \ 

\ 

\ 

14. An apparatus as claimed in claim 13, which includes a 

plurality of lasers, wherein the beam splitter and combiner means is 

V 



connected to the lasers, wherein each laser has a respective reference cell 
connected to the beam splitter and combiner me^ns for receiving a portion of 
the radiation thereof for reference purposes, apd wherein a detector is 
provided for each laser, connected to the beam spatter and combiner means 
for receiving a portion of the radiation returned back to\Jhe detector. 

\ 

15. An apparatus as claimed in claim 13i which includes a 

plurality of lasers and beam splitter and combiner nruaans providing a 
connection between the lasers and the multiplexer means. % 

\ 
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16. I An apparatus as claimed in claim 15, wherein the beam 
splitter anck combiner means provides an output for a reference signal from 
each laser and includes reference cell means connected to the output of the 
beam splitter and combiner means. 

\ 

v 

17. Ain apparatus as claimed in claim 16 wherein the beam 
splitter and combinW means receives the returned laser beam and includes 
a further output connection connected to the detector means. 



18. An apparatus as^claimed in claim 16, wherein the 

multiplexer means has a first multiplexer having a plurality of connections on 

/ \ 1 

one side, connected to the transmission means and the reeiving means, and 
having a first pair ,of connection pbrjs on the^other side, and a second 

- s v i ^***t=t — —- — 

multiplexer comprising a plurality of connections on one side connected to 
the lasers and the detector meana( and a second pair of connection ports on 

the other side connected to the first pair of connection ports of the first 

^ ^ \\ 

multiplexer. ^ 



19. An apparatus as claimed in claim 15, wherein the 

multiplexer means has a plurality of connections on one side connected to 
the transmission means and the receiving rpeans and a connection port on 

A 

the other side thereof, and wherein the apparatus includes a plurality of beam 
splitter and combiner means which are connected together to form a single 
connection connected to the connection port of \he multiplexer means and 
which are connected to the lasers and to the detector means, whereby each 
laser beam is connected through to the multiplexer means and a return beam 
is connected through to the detector means, and wherein the beam splitter 
and combiner means provide outputs for reference signals from the lasers, 
the apparatus including reference cell means connected to\said outputs. 



20. Ah apparatus for the remote detection of selected trace 

constituents in a fluid, the apparatus comprising: 

a laser for generating a laser beam; 

a plurality of probes selected from: a pair of an optical 
transmission means fontransmitting the laser beam through the fluid and a 
receiving means for redsivip^g^l^^returned laser beam after transmission 

through the fluid; a point source monitor including^ multipass cell, providing 

/ \ X 
an extended analytical path; and ^tack jprobe for monitoring fluid flow 

including dust particules| the^probe^ including means for maintaining optical 

transmission services free of dust/particles; 
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a detector means for analyzing a return laser beam for 
detecting the presence of any\of the selected trace constituents by 

comparison of the transmitted and returned beams; 

\ 

a multiplexer mean^s for providing selected connection 

between one of the probes and the las^r and the detector means; and 

\ 

optical fiber connectiop means providing a connection 
between the multiplexer means and the pK>bes, and between the multiplexer 
means and each of the detector means and\he laser. 



